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§2. Local Transport Analysis of Dimensionally 
Similar NBI Heated Plasmas 
Yamada, H., Watanabe, K.Y., Murakami, S. 
The dimensionless parameters p* (gyro-radii 
normalized by a plasma minor radius), ~, and v * 
(collisionality) are major key elements in determining the 
transport processes. In particular, careful exami nation by 
means of a wide-range scan in p* is prerequisite for the 
establishment of a reliable scaling law since the dependence 
on p* has a great impact on extrapolation to reactor-grade 
plasmas. p* is also connected with the characteristic scale 
length of a predominant instability, therefore, it is attracting 
interest in the clarification of the physical mechanism of 
anomalous transport. The LHD experiment has a great 
significance from this aspect because LHD has large size 
and strong magnetic field . Since gyro-Bohm nature can be 
found as positive density dependence in generally used 
scaling expression, verification of p* dependence is of 
importance for an operational scenario towards a reactor. 
Comparison of dimensionally similar discharges has 
been widely applied in many experiments to clarify the p * 
dependence . Here two discharges with different magnetic 
fields 2.75T and 1.52T in LHD are compared. Density and 
heating power have been controlled to get discharges with 
the collisionality v * and ~ similar to each other. Also the 
Bohm term TIE should be close. Figures I (a) and (b) 
show electron temperature and density profiles, which yield 
a remarkable agreement in v * and difference in p* (see 
Fig.1 (c». Then we can discuss the p * dependence along the 
formula X = XBP *<X F(v *,~ ,q , etc). Here a = 0 and I 
correspond to Bohm and gyro-Bohm transports, respectively. 
The values of <~> are 0.34% for the case of 2.75T and 
0.39% for the case of 1.52T. Although a difference of 20% 
exists in ~, ~ could not play an essential role since no 
confine ment degradation has been found in high ~ 
di scharges. v * is quite important in this comparison 
because it impacts neoclassical ripple transport. Neoclassical 
transport theory suggests that the diffusion coefficient is 
proportional to l/v *. Also q or the rotational transport is 
important. However, a helical system has great advantage to 
tokamaks since the rotational transform is generated by 
external coils. Therefore identical condition regarding q can 
be realized. 
Figure I (d) indicates the ratio of effective heat 
conduction coefficients with a single fluid assumption for 
the cases with 2.75T and 1.52T. An experimental 
observation shows that the transport lies between Bohm and 
gyro-Bohm in the peripheral region and it is close to 
gyro-Bohm in the deeper intermediate region. This near 
gyro-Bohm characteristics are consistent with global 
confinement characteristics . The increase of the ratio of the 
6 
Bohm and gyro-Bohm predictions in the edge region is due 
to the higher pedestal temperature in the higher magnetic 
field. 
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Radial profiles of dimensionally similar discharges 
with different magnetic field, i.e, 1.52 T and 2.75 T. 
(a) Electron temperature. (b) Electron density. (c) p* 
and V*. (d) Ratio of heat conduction coefficient. 
